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Appendix 2: Tables 
 
  



Bright Hour Trust Property
340 Armour Drive
Atlanta, Fulton County, Georgia 30324
SEA Job #152-079
HSI# 10894

Table 1 - Delineation Standards

Compound

Delineation 
Standard 
(mg/Kg)

Type 3 RRS 
(mg/Kg)

Type 4 RRS 
(mg/Kg)

Highest 
Detected 
(mg/Kg)

1,2,4-trimethylbenzene Not Regulated under HSRA 2.6
1,3,5-trimethylbenzene Not Regulated under HSRA 0.59
2-Methylnaphthalene Not Regulated under HSRA 13
Acenaphthene 300 300 13
Acenaphthylene 130 130 0.65
Acetone 400 400 0.16
Anthracene 500 500 1.1
Arsenic 20 38.1 1490
Barium 1000 1000 1648 2200
Benz(a)anthracene 5 5 4.4
Benzo(a)pyrene 1.64 1.64 7.84 3.9
Benzo(b)fluoranthene 5 5 78.4 5.1
Benzo(g,h,i)perylene 5 500 3.3
Benzo(k)fluoranthene 500 5 1.9
Cadmium 2 39 31
Carbazole Not Regulated under HSRA 0.44
Carbon Disulfide 400 400 0.015
Chromium 100 108.9 98
Chrysene 5 5 4.8
cis-1,2-Dichloroethene 7 7 0.044
Copper 100 1500 580
Dibenz(a,h)anthracene 2.047 5 0.62
Dibenzofuran Not Regulated under HSRA 13
Ethylbenzene 70 70 0.11
Flourene 500 360 6.3
Fluoranthene 360 500 11
Indeno(1,2,3-cd)pyrene 5 5 2.5
Isopropylbenzene 21.88 21.88 0.18
Isopropyltoluene Not Regulated under HSRA 0.41
Lead 75 400 53200
Mercury 0.5 17 172
Methylcyclohexane Not Regulated under HSRA 0.0056
n-Propylbenzene Not Regulated under HSRA 0.32
Naphthalene 100 100 2.6
Nickel 50 420 21
Phenanthrene 110 110 31
Pyrene 500 500 14
sec-Butylbenzene Not Regulated under HSRA 0.61
Selenium 2 36 77
Silver 2 10 58
Tetrachloroethene 0.5 0.5 0.032
Trichhloroethene 0.5 0.5 0.19
Xylenes 1000 1000 0.14
Zinc 100 2800 790

Highlighted values exceed Type 3 or Type 4 RRS



Appendix 3: Vapor Intrusion Assessment (USEPA OSWER VISL Calculator) 
 
  



x EPA-OLEM VAPOR INTRUSION ASSESSMENT
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.5.1 (May 2016 RSLs)
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-05
x Target Hazard Quotient for Non-Carcinogens THQ 1

Average Groundwater Temperature (oC) Tgw 19 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x

Site 
Groundwater 
Concentration

Calculated 
Indoor Air 

Concentration

VI 
Carcinogenic 

Risk
VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

79-01-6 Trichloroethylene 1.8E-01 5.41E-02 1.8E-08 6.2E-03 see note I 2.00E-03 I TCE

Notes:

(1) Inhalation Pathway Exposure Parameters (RME): Units

Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 8

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.03 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 mIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4
6 - 16 years 10

16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5
X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

Mutagenic 
Indicator

CR HQ

Note: This section applies to trichloroethylene and other mutagenic 
chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration 

Age-dependent adjustment 
factor

10
3

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

3
1

25

Selected (based on 
scenario)

Selected (based on 
scenario)

Selected (based on 
scenario)

Residential Commercial

Residential Commercial

Residential Commercial

RFC 
Source*

IUR 
Source*

2016-12-23 visl-calculator_v_351, GW_IA_calc Page 1 of 1



Appendix 4: Risk Reduction Standards Calculations 
  



RRS Table 1
Bright Hour Trust
340 Armour Drive
Atlanta, Fulton County, Georgia
SEA Job #152-079
HSI# 10894

Risk Reduction Standards Evaluation

CAS Chemical NC (mg/Kg) Type1/3 GW
Type 1/3 
GWx100 App3 Table 2

Carcinogenic 
Equ 6

Non-
Carcinogenic 

Equ 7
Type 3 RRS >2' 

(mg/Kg)
Type 3 RRS <2' 

(mg/Kg)
Type 4 GW 

(mg/L)
Type 4 Cw 

term Type 4 SSL

Default 
Type 4 RRS 

(mg/Kg)
7440-39-3 Barium 500 2 200 1000 NA 364690.5588 1000.0000 1000.0000 0.0015 2.0000 1648.0000 1648.0000
50-32-8 Benzo(a)pyrene 1.64 0.0002 0.02 7.8396 NA 1.6400 1.6400 0.0039 0.0039 91.7680 7.8396
205-99-2 Benzo(b)fluoranthene 5 0.0002 0.02 78.3964 NA 5.0000 5.0000 0.0391 0.0391 936.4242 78.3964



RRS Table 2
Bright Hour Trust
340 Armour Drive
Atlanta, Fulton County, Georgia
SEA Job #152-079
HSI# 10894

Factors Summary

RfDi=RfCi*20/70 Sfi=IUR*70/20*1000

MW H' H=H'/41
Density 
(g/cm3) Di,a Di,w Koc Kd S VOC VF

Inhalation RfC 
(mg/m3)

Inhalation RfD - 
Chronic (mg/kg-day) 

Oral RfD - Chronic 
(mg/kg-day) IUR (ug/m3)-1

Inhalation Slope Factor 
[1/(mg/kg-day)] 

Oral Slope Factor 
[1/(mg/kg-day)] 

Carcinogen 
Class

Target Cancer 
Risk

7440-39-3 Barium 139.36 0.00E+00 3.62 4.10E+01 0.00E+00 0 NA 5.00E-04 1.43E-04 2.00E-01 0.00E+00 NA
50-32-8 Benzo(a)pyrene 252.32 1.87E-05 4.56E-07 4.76E-02 5.56E-06 5.87E+05 1.62E-03 0 NA 0.00E+00 1.10E-03 3.85E+00 7.30E+00 B 1.00E-05
205-99-2 Benzo(b)fluoranthene 252.32 2.69E-05 6.56E-07 4.76E-02 5.56E-06 5.99E+05 1.50E-03 0 NA 0.00E+00 1.10E-04 3.85E-01 7.30E-01 B 1.00E-05



RRS Table 3
Bright Hour Trust
340 Armour Drive
Atlanta, Fulton County, Georgia
SEA Job #152-079
HSI# 10894

Non-Residential Soil - Carcinogenic Effects

Adult
C
TR
SFo

SFi chemical specific
AT 70
EF 250
BW 70
ED 25
IRS 50
IRa 20
PEF 4.63e9
VF

C= 

Cadult SFo SFi VF TR
Barium NA 1.00E+06 1.00E+00 NA NA
Benzo(a)pyrene 7.84E+00 7.30E+00 3.85E+00 NA 1.00E-05
Benzo(b)fluoranthene 7.84E+01 7.30E-01 3.85E-01 NA 1.00E-05

calculated

default

chemical specific

Chemical

EF x ED x [(SFo x 10-6 kg/mg x IRs) + (SFi x IRa x [1/VF + 1/PEF])]

exposure frequency (days/year)

target cancer risk

from RAGS eq. 8

default
default
default
default

TR x BW x AT X 365 days/year

soil to air volatilization factor (m3/kg)
Particulate emision factor (m3/kg)

daily soil ingestion rate (L/day)
daily inhalation rate (m3/day)

body weight (Kg)
exposure duration (yr)

default

chemical specific

default

RAGS Equation 6

oral cancer slope factor((mg/kg-day)-1)

averaging time (yr)

chemical concentration in soil (mg/kg)

inhalation cancer slope factor((mg/kg-day)-1)

Page 1 of 1



RRS Table 4
Bright Hour Trust
340 Armour Drive
Atlanta, Fulton County, Georgia
SEA Job #152-079
HSI# 10894

RAGS Equation 7 Non-Residential Soil - Non-Carcinogenic Effects
Adult

C calculated
THI 1 default
RfDo chemical specific
RfDi chemical specific
BW 70 default
AT 25 equal to ED
EF 250 default
ED 25 default
IRs 50 default
IRa 20 default
PEF 4.63E+09 default
VF from RAGS eq. 8

C= 
EF x ED x [((1/RfDo) x 10-6 kg/mg x IRs) + ((1/RfDi) x IRa x [1/VF + 1/PEF])]

Cadult RfDo RfDi VF
Barium 3.65E+05 2.00E-01 1.43E-04 NA
Benzo(a)pyrene NA 1.00E-06 1.00E+00 NA
Benzo(b)fluoranthene NA 1.00E-06 1.00E+00 NA

Chemical

chemical concentration in soil (mg/L)
target hazard index
inhalation cancer slope factor((mg/kg-day)-1)
oral cancer slope factor((mg/kg-day)-1)

THI x BW x AT X 365 days/year

body weight (Kg)
averaging time (yr)
exposure frequency (days/year)
exposure duration (yr)
soil ingestion rate (mg/day)
daily inhalation rate (m3/day)

soil to air volatilization factor (m3/kg)
Particulate emision factor (m3/kg)



RRS Table 5
Bright Hour Trust
340 Armour Drive
Atlanta, Fulton County, Georgia
SEA Job #152-079
HSI# 10894

RAGS Equation 8 Soil-to-air Volatilization Factor

VF
LS 45 VF= (LS x V x DH) x
V 2.25 A
DH 2 where:
A 20,250,000.00
Dei Di x E0.33 α (cm2/s)=

E 0.35
Kas (H/Kd) x 41
ps 2.65
T 7.90E+08
Di

H'
H H'/41
Kd Koc x OC
Koc

OC 0.02
α

VF Dei Kas Di H' H Kd Koc α
Barium NA 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.10E+01 0.00E+00 #DIV/0!
Benzo(a)pyrene NA 3.37E-02 1.59E-09 4.76E-02 1.87E-05 4.56E-07 1.17E+04 5.87E+05 1.09E-11
Benzo(b)fluoranthene NA 3.37E-02 2.24E-09 4.76E-02 2.69E-05 6.56E-07 1.20E+04 5.99E+05 1.53E-11

calculated
default

calculated
default
default
default

default

(3.14 x α x T) 1/2

(2 x Dei x E x Kas x 10-3 kg/g)

(Dei x E)
E + (ps)(1-E)/Kas

default
calculated
default

molecular diffusivity (cm2/s)

calculated
default
chemical specific
calculated
calculated

chemical specific

effective diffusivity (cm2/s)
true soil porosity
soil/air partion coefficient (g soil/cm3 air)
true soil density or particulate density (g/cm3)
exposure interval (s)

volatilization factor (m3/kg)
length of side of contaminated area (m)
wind speed in mixing zone (m/s)
diffusion height (m)
area of contamination (cm2)

Chemical

chemical specificHenry's law constant (dimensionless)

soil-water partition coefficient (cm3/g)
organic carbon partition coefficient (cm3/g)
organic carbon content of soil (fraction)

Henry's law constant (atm-m3/mol)
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RRS Table 6
Bright Hour Trust
340 Armour Drive
Atlanta, Fulton County, Georgia
SEA Job #152-079
HSI# 10894

Default Type 4
Soil Screening Level

SSL=Cw * Daf * [Kd + (Qw +Qa * H')/Rb]
Where:

Soil screening level mg/Kg SSL Calculated
Dilution Factor dimensionless Daf 20 Default for <1 acre source

Target soil lechate concentration mg/L Cw Chemical specific
soil water partition coefficient L/Kg Kd Calculated (Koc x foc)

Fraction of organic carbon g/g foc 0.002 Default
organic carbon partition coefficient L/Kg Koc Chemical specific

Water filled soil porosity Lw/Ls Qw 0.3 Default
Air filled soil porosity La/Ls Qa 0.13396 Default

Henry's Law constant dimensionless H' Chemical specific
soil bulk density Kg/L Rb 1.5 Default

CAS Compound SSL Cw Kd Koc H'
7440-39-3 Barium 1.65E+03 2.0000 4.10E+01 0.00E+00 0.00E+00
50-32-8 Benzo(a)pyrene 9.18E+01 0.0039 1.17E+03 5.87E+05 1.87E-05
205-99-2 Benzo(b)fluoranthene 9.36E+02 0.0391 1.20E+03 5.99E+05 2.69E-05



Appendix 5: Summary of Services and Professional Hours 



Bright Hour Trust Property
340 Armour Drive
Atlanta, Fulton County, Georgia 30324
SEA Job #152-079
HSI# 10894

Summary of Activities and Professional Hours
1st Semi-Annual Progress Report - December 2016

Activity Professional Hours
Hiistoric Research 46
Vapor Modeling 2
Semi-Annual Report Preparation 24




